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(57) ABSTRACT 

A system for color characterization of an self-illuminating 
imaging display device and synchronization of the appear- 
ance of color images displayed on a self-illuminating imag- 
ing device is disclosed which is configured to embed a color 
characterization program in a response to an initial browser 
based request for a color image to facilitate the color 
characterization of a self-illuminating imaging device asso- 
ciated with the browser, forward the embedded response to 
a web browser, and generate a profile characterizing the 
self-illuminating imaging device using the color character- 
ization program. The system is further configured to modify 
a response to a subsequent browser based request for a color 
image by replacing the image tags associated with the color 
image with substitute image tags configured to effect a color 
transformation based upon the profile characterizing the 
self-illuminating imaging device, forward the modified 
response to the web browser, and transform the color image 
based upon the substitute image tags for display on the 
self-illuminating imaging device. 

49 Claims, 4 Drawing Sheets 
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SYSTEM AND METHOD FOR images. On the consumer side, the E-Color system requires 

SYNCHRONIZING THE APPEARANCE OF a customer to calibrate their monitor by completing a 

COLOR IMAGES one-time set up procedure at a Website. The procedure 

requires the customer to view a series of color patches and 

CROSS-REFERENCE TO RELATED 5 click on matching colors. In use, when an image with an 

APPLICATIONS embedded profile is served to a customer's browser, the 

The subject application is a continuation-in-part of U.S. server-based E-Color system reads the color profile and 

application Sen No. 09/201,964 filed Dec. 1, 1998 now U.S adjusts the ima S e tor the dlfference between the authoring 

Pat. No. 6,036,317, the disclosure of which is herein incor- s y stem and the cust °m e r' s display. 

po rated by reference in its entirety. 10 There are certain disadvantages associated with a server- 
based color management system, in that real lime color 

BACKGROUND OF THE INVENTION transformations are performed at the server, rather than at 

1 Field of the Invention the browser * Consequently, there is a large computational 

' . burden placed on the server, which can degrade service. 
The subject invention relates to a system and method of 15 Clearly, there is a need in the art for a color management 

spectral or colonmetnc characterization of an image display svstem that overcomes the deficiencies of prior art systems, 
device, and more particularly, to a system and method for 

characterizing a self -illuminating imaging device and syn- SUMMARY OF THE INVENTION ' 

chronizing the appearance of color images displayed on the tc i_- * • *• -j , . ,r 

...... t . r \ , . f A ,, I tie subject invention provides a system and method for 

sUes maging imagCS P y 20 fakAne** cbaractcrisaL and synchronization of a self- 

. „ " JA illuminating imaging device which overcomes the problems 

2. Background of the ^ Related Art and deficiencies of the prior art. More particularly, the 

As used herein, imaging devices should be understood to system and method of the subject invention is an innovative 

include computer monitors, flat screen displays, televisions, and simple to use method of synchronizing the appearance 

large image projectors and the like. Spectral or colorimetric 25 of color images on a color monitor with images produced by 

characterization denotes the spectral or colorimetric descrip- Website across the Internet or World Wide Web. 

tion of the current imaging properties of an imaging system The subject invention is particularly adapted and config- 

which, for example, can also consist of a combination of the ure d to enable companies engaging in e-commerce to 

actual monitor in conjunction with driver software and/or a achieve the high color accuracy required to effectively sell 

graphics card. products and services to consumers over the Internet. In 

The characterization of color monitors has typically been addition, the system is designed to enable individuals to 

achieved with colorimeters equipped with filters adapted to access and accurately view images, such as online digital 

the sensitivity of the eye (frequently designated as three-area photos. In essence, the subject invention provides computer 

or iri-siimulus colorimeters) or spectral sensors associated 35 users with the ability to enable accurate color viewing over 

with a spectral photometer. Color profiles of the monitors are the Internet, and to support color decision making across the 

then produced with the aid of the measured data from these World Wide Web with consistent quality, 

devices. However, known calorimeters have the disadvan- In accordance with a preferred embodiment of the subject 

tage that the illumination conditions of the monitor envi- invention, a user is provided with a set of four transparent 

ronment are not taken into account. 4Q color filter films or foils each havirjg known spectral or 

A method of characterization is known wherein a visual colorimetric reference values (red, green, blue and neutral 

match is performed with color sample fields. During this gray). Preferably, each film includes a low tack adhesive to 

method, color samples are held alongside the imaging sys- facilitate temporary fixation on the monitor screen during 

tern to be examined so that a color field produced on the the characterization or set-up procedure, which will not 

imaging system can be appropriately matched. However, 45 leave an undesirable residue on the monitor screen, 

this known method only provides an approximate solution, when the user goes on-line and initially contacts a 

since to achieve a proper match, a sufficient illumination of system-enabled Website, the user is offered the option of 

the color sample field and the least possible incidence of starting a systcm application or program that is automati- 

hght onto the monitor is necessary. This cannot be achieved cally embedded in the first web page received from the web 

using such a method, because the color sample fields are 50 ser ver. After commencing a set-up procedure, the user is 

kept adjacent to the monitor and or the color field produced instructed to place a first color film onto the monitor screen, 

thereby. within a "window" of nominal white space surrounded by a 

It is well know that color images sent to any web browser solid color border. Color adjustments are made by the user 

by a web server will always have the same numerical color with a slider or similar color adjustment mechanism asso- 

values associated therewith. However, those images may not 55 ciated with the monitor until a visual color match is achieved 

appear the same on every monitor on which they are between the color film and the surrounding solid color 

displayed. This becomes most problematic for e-commerce border, i.e., when the color impression of the surrounding 

online retailers, as goods that appear to be one shade on a color border corresponds to the color impression of the color 

computer screen are quite different in actuality. Indeed, of signal generated by the transparent color filter film, 

the millions of consumers shopping online, it has been 60 This visual matching process is then repeated for the other 

estimated that nearly 60% of them do not trust the color of two color films, and for the gray film. From the slider 

the images they see on their monitors. settings made by the user, an optimum color transformation 

Systems have been developed to calibrate the images seen for the monitor is then computed based upon the known 

by a viewer and the image created by a web designer. One colorimetric reference values for the films, and a monitor 

such system, developed by E-Color, Inc., requires a web 65 profile is generated by the system. The monitor profile is 

designer to supply information about how their system then stored as a "cookie" in the browser software. On all 

displays color by embedding a color profile with their subsequent visits to the system-enabled Website, the color 
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transformation will automatically be applied at the browser 
level to downloaded images and web pages to provide 
accurate color images on the user's monitor. 

In sum, a system is disclosed to facilitate the color 
characterization of a computer monitor and synchronization 
of the appearance of color images displayed on the monitor 
with color images produced by web sites across the internet. 
The system is configured to embed a color characterization 
program in a response to an initial browser based request for 
a color image to facilitate the color characterization of the 
monitor associated with the browser. It then forwards the 
embedded response to the browser, and generates a profile 
characterizing the monitor using the color characterization 
program. 

The system is further configured to modify a response to 
a subsequent browser based request for a color image by 
replacing the image tags associated with the color image 
with substitute image tags configured to effect a color 
transformation based upon the profile characterizing the 
monitor. It then forwards the modified response to the web 
browser, and transforms the color image based upon the 
substitute image tags for display on the monitor. Since the 
color transformations occur at the browser, there is no 
computational burden placed on the server. 

The subject invention is also directed to a system for 
synchronizing the appearance of color images on a self- 
illuminating imaging device which includes a workstation 
including a self- illuminating imaging device, a web browser 
operatively associated with workstation, and a color man- 
agement program operatively associated with the web 
browser for performing color transformations upon color 
images received by the web browser and displayed on the 
self-illuminating imaging device. Preferably, the color man- 
agement program is downloaded to the web browser from a 
web server. Alternatively, the color management program 
and the web browser are encoded on a computer-readable 
storage medium which may be loaded into the memory of 
the workstation. It is also envisioned that the color manage- 
ment program could be integrated into the workstation and 
stored in memory. 

The subject invention is further directed to a system and 
method for profiling the colorimetric characteristics of an 
image projection device associated with a computer work- 
station. The system employs a set of color reference plates 
each having a predetermined spectral reflectance value asso- 
ciated therewith. During a profiling procedure, the color 
reference plates are sequentially placed onto a projection 
screen and illuminated by a projection beam. A visual match 
is performed for each reference plate by selectively adjust- 
ing the color of the projection beam. A color profile is 
generated for the projector based upon the selected color 
settings. The color profile is used to transform projected 
images. 

These and other features of the system and method of the 
subject invention will become more readily apparent to 
those having ordinary skill in the art from the following 
detailed description of the invention taken in conjunction 
with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

So that those having ordinary skill in the art to which the 
disclosed system and method appertains will more readily 
understand how to use the same, reference may be had to the 
drawings wherein: 

FIG. 1 is a schematic representation of the information 
flow between the Web server and the Website visitor during 
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the initial visit to a Website enabled with the system of the 
subject invention; and 

FIG. 2 is a schematic representation of the information 
flow between the Web server and the Website visitor during 
subsequent visits to the system enabled Website; 

FIG. 3 illustrates a CRT monitor displaying a white region 
bounded by a red color region; 

FIG. 4 is an illustration of red, green, blue and gray films 
dimensioned and configured to interact with the white region 
displayed in FIG. 3; and 

FIG. 5 illustrates an image projection device and associ- 
ated computer workstation during a profiling procedure 
wherein the color characteristics of the projector are deter- 
!5 mined using a set of color reference plates each having a 
predetermined spectral reflectance value associated there- 
with. 

These and other features of the system and method of the 
subject invention will become more readily apparent to 
20 those having ordinary skill in the art from the following 
detailed description of the preferred embodiments taken in 
conjunction with the drawings. 

DETAILED DESCRIPTION OF THE 
25 PREFERRED EMBODIMENTS 

Referring now to the drawings wherein like reference 
numerals identify similar elements of the subject invention, 
there is illustrated in FIG. 1 a schematic representation of the 
basic architecture and information flow pattern of the color 
30 characterization and synchronization system disclosed 
herein. 

Referring to FIG. 1, the system basically comprises a 
system software application 12 which is operatively asso- 
35 ciated with and resides on a web server 14. The system 
software application 12 is preferably composed using Java 
and acts as an intermediary between the web server 14 and 
a visitor to a Website. More particularly, it transfers infor- 
mation between the web server 14 and the web browser 
software 16 resident on a workstation 18, while preventing 
direct access to the web server 14. 

As illustrated in FIG. 1, when a visitor initially sends an 
HTML request for a color image to a system enabled 
Website associated with the web server 14, the web server 
45 responds by forwarding a response to the system software 
application 12. Thereupon, the system software application 
12 embeds a color characterization application or program in 
the response. This would generally be located within the first 
page of the response. The color characterization application 
50 includes a set-up procedure adapted and configured to take 
a "snapshot" of the color characteristics of the monitor (the 
imaging device) associated with the workstation 18. The 
set-up procedure will be described in detail hereinbelow 
with respect to FIGS. 3 and 4. 
ss It is envisioned that the color characterization application 
of the subject invention could be integrated into the system 
architecture of the workstation in the form of a Java appli- 
cation. Thus, it would be unnecessary for the set-up proce- 
dures to be embedded into the response, and downloaded to 
the browser from the server. 

After the set-up procedure is conducted at process step 20\ 
a profile is created at process step 22 which describes the 
color characteristics of the monitor. The profile, which will 
also be described in greater detail hereinbelow, is then stored 
in the memory of the workstation as a ''cookie" at process 
step 24. The format of the cookie serves the purpose of 
recording as compactly as possible the numerical values 
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required to fully describe the color characteristics of a color color border region 84 corresponds to the color impression 

monitor. In an embodiment of the subject invention wherein of the color signal generated by the transparent color filter 

the color characterization application resides at the film 60. 

™t!i°n n ;i ffV^i!!„^ U,d . r r° ^ TT 7 1 3 At Ste P 20 > thls P rocess * then "V™^ to the other two 

conventional ICC (International Color Consortium) profile. s primary color films (i e ^ the green fi f m 5Q an(J Muc fi]m 

Reiernng to FIG. 2, on subsequent visits to a system and for the gray film 40. From the slider settings made by the 
enabled Website, the system software application 12 user, an optimum color transformation for the monitor is 
receives an HTML request for a color image from the then computed by the color characterization program at 
browser software 16 associated with workstation 18 and process step 22 based upon the known colorimetric refer- 
forwards the request to the web server 14. The system 10 ence values for the films, and a monitor profile is generated 
software then receives the response, generally in the form of by the system. In essence, the profile serves to describe the 
a web page, and modifies the HTML code of the response at imperfections associated with the monitor. This profile is 
process step 26 by replacing or substituting the "image tags" then stored as a cookie on the workstation associated with 
associated therewith with corresponding "applet tags" con- the monitor at process step 24, and is used to facilitate color 
figured to tacilitate color transformations based upon the 15 transformations of images subsequently received by the web 
profiled color characteristics of the monitor. browser at process step 28. The browser-based color trans- 
Trie modified response in then forwarded to workstation formation essentially nullifies the imperfections of the moni- 
18. Upon receipt by the browser software 16, the applet tags tor- 
take control of the image display operations. At such a time, Those skilled in the art will readily appreciate that an 
the color image associated with the response is transformed 20 additive color system, such as that which is described herein 
at process step 28 based upon the monitor profile stored at is defined by its primary colors, in addition to the "gamma 
process step 24. Color transformation is performed by a ramps" of the primaries. These ramps are often simplified as 
Color Management Module (CMM) that is downloaded a single gamma value for each primary color. The gamma 
trom the web server 14 to the browser software 16 together value serves to designate the slope of the actual gamma 
with the modified response. Once transformed, the color 25 curve defined thereby. It is also well known that the primary 
image is accurately displayed on the monitor. It is colors are defined by three calorimetric coordinates in XYZ 
envisioned, and well within the scope of the subject "device independent" space. Therefore, the model of a CRT 
invention, that the CMM could be part of the web browser monitor consists of twelve (12) numerical values- the three 
architecture. For example, the web browser and the CMM XYZ coordinates of each of the three primary colors (red 
could both be encoded on a computer-readable storage 30 green and blue), as well as the three gamma values for each 
medium which would be loaded into the workstation. of the primaries. These twelve values correspond to the 
Alternatively, the CMM could be stored in the memory of twelve numerical profiling values used to characterize the 
the workstation as a resident application. self-illuminating imaging device during the set-up proce- 

The CMM is an extremely compact application, prefer- 35 dure described hereinabove, 

ably less than 30 kilobytes in size. Therefore, it will occupy As described hereinabove, the set-up procedure at process 

an insubstantial amount of memory space at the browser on step 20 involves sequential placement of the four color films 

the workstation 18. During operation, all color conversion on a region of nominal white space generated by the monitor 

and color space transformations are performed locally at the (see FIG. 3). However, because the field upon which the 

workstation by the CMM, thus imposing no computational ^ color films are placed is not truly white, that color, in 

burden on the web server 12. Moreover, the web server does conjunction with the color of the films, will have the effect 

not have to recalculate image values every time a user to maximize the distance (in colorimetric terms: in the XYZ 

connects with a system-enabled Website. space) between the three characterization points. This 

Referring now to FIGS. 3 and 4, the set-up procedure greatly enhances the precision and consistency of the subject 

discussed briefly hereinabove is performed using a computer 45 svstei n and method over simpler and less-effective calibra- 

aided visual matching process. In the method of the subject ^ on applications employed in the art. 

invention, a series of four visual color matches are per- It should be appreciated by those skilled in the art that 

formed using a set of four transparent color films or foils. color calibration of a device is distinct from color charac- 

The set has a gray film 40 and three primary color films terization of a device in that calibration does not enable 

including a blue film 50, a red film 60 and a green film 70. 50 accurate color reproduction. It only helps to better represent 

Each film in the set has a known spectral or colorimetric neutral tones, or setting-up brightness and contrast, 

reference value, and each of the four colors are represented Characterization, on the other hand, takes a "snapshot" of 

by three numerical values. Thus, the set will yield twelve the color characteristics of the monitor and enables the 

(12) profiling values. transformation between LAB data and the specific monitor's 

After commencing a set-up procedure at the browser level 55 RGB, and thus includes the actual gamma and the calori- 

in process step 20, the user is instructed to place a first color metric coordinates of the primaries, 

film onto the monitor screen 80, within a "window" or It is envisioned that the system and method of the subject 

region of predefined color, such as, for example, a region of invention can be used to achieve a higher degree of 

nominal white space 82 surrounded by a solid color border characterization, for a more color sensitive group of profes- 

region 84. In the illustrated example of FIG. 3, the border 60 sional users, such as, photographers, advertising agencies 

region 84 is red, and the red filter film 60 would be employed and designers. In this instance a fifth color film or foil can 

to perform a visual color match therewith. During the set-up be provided to enable a quality check so that the user can 

procedure, color adjustments are made by the user with a judge for themselves whether the monitor has been properly 

slider or similar color adjustment mechanism associated characterized during the set-up procedure, 

with the monitor 80 until a visual color match is achieved 65 It is also envisioned that the system and method of the 

between the color film 60 and the surrounding solid color subject invention can be modified to characterize Liquid 

border 84, i.e., when the color impression of the surrounding Crystal Display (LCD) and flat screen imaging devices. In 
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such an instance, the same four films or foils (red, green, 2. A method according to claim 1, wherein the step of 

blue and gray) would be utilized in conjunction with several modifying the response comprises the step of replacing the 

different color backgrounds. This will provide the required image tags associated with the color image with substitute 

control points to characterize these types of imaging image tags 

tr^Atu^f i0a ' b6CaUSe th f Spatial """I 1 ° f * flSt 5 3 A method accordi °e 10 claim 2 . comprising the 

screen display has a more complex geometry than a con- n e j„„,„,„,j- „ „„, , v 6 ., 

ventionalCRTdisplay, a greater number of numerical values Zl SJ^^^^rTT^^ pR,g f?™. to ^ 

may be required to characterize the device. In such ^ eb b ^ 

instances, the white point values could be used for charac- suosmme image iag$ 

terization 4 ' A racthod according to claim 1, further comprising the 
Referring to FIG. 5, the subject invention is also directed 10 of . *™!°™ [n Z co ^r image based upon the sub- 
to a system and method for characterizing the color char- sutute image tags. 

acteristics of an image projection device 90 utilized in 5, A method according to claim 1, further comprising the 

conjunction with a computer workstation 92. It has been stcp . of dis P\ avi[1 g tnc transformed color image on the 

found that colors displayed on a large image projection self-illuminating imaging device. 

device can vary as a result of the graphics card installed in 15 6 * A method according to claim 1, further comprising the 

the workstation, the way in which the projector is setup, or stc P ^ generating a profile characterizing the color charac- 

the quality and characteristics of the canvas or screen upon teristics of the self -illuminating imaging device, 

which the projection is displayed. To overcome this 7. A method according to claim 6, further comprising the 

problem, the calorimetric characteristics of the projection steps of: 

can be determined and used by the workstation. More 20 a) providing a set of color films each having a predeier- 

particularly, a profile can be created to represent the color mined colorimetric reference value; 

characteristics of the device. This profile can then be used to u\ „„„ lt i . .* . * . 

transform the display data produced by the workstation in b) *ZnZtl ^7 f * ^ ^ °l 

such a manner so that the color images displayed by the SCreen °t the "fafijnfi device within a 

projector will be as intended by the designer. 25 K f oa of P redefioed col °r bounded by a region of solid 

In accordance with an embodiment of the subject °° ° Ti 

invention, the calorimetric characteristics of the image pro- c ) visually matching, in sequential order, each of the color 

jection device 90 are determined using a set of color films lhe solid color boundary by adjusting the 

reference plates 94, each having a known spectral reflec- coIor sctun gs of the self-illuminating imaging device; 

tance value associated therewith. During a profiling 30 ^ 

procedure, the color reference plates 94 are sequentially d) generating an optimum color transformation for the 
placed onto the projection screen 96 and illuminated by the self-illuminating imaging device based upon the color 
projection beam. Preferably, the reference plates are illumi- settings for each of the color films, 
nated 1 with a nominal white beam. Thereafter, a visual 8. A method according to claim 7, further comprising the 
matching process takes place by matching primary (RGB) ste p of operatively associating the optimum color transfer- 
ror combinations of the projection beam with each color matiorj with me web browser m me form of a fik 
reference plate using a selection mechanism associated with represented by a set of numerical values describing the 
the projection device 90. After finding a match for each color characteristics of the self-iiluminating imaging device 
reference plate 94 a color profile is generated for the 9 . A method according to claim 8, further comprising the 
projection device 90. This is similar to the process described step of storing me file as a cookie on a w ' or]ffila \ ion 
above, wherein a set ot transparent color films or foils are 40 associated with the self-illuminating imaging device, 
used to characterize and profile a computer monitor. 10 . A method according t0 claim % further comparing the 
Although the systems and methods disclosed herein have step of storing the profile as an ICC profile in the memory 
been described with respect to preferred embodiments, it is of the workstation. 

apparent that modifications and changes can be made thereto 45 11. A method according to claim 6, further comprising the 

without departing from the spirit and scope of the invention step of downloading a color characterization program to the 

as defined by the appended claims. For example, it is web browser to facilitate generation of the profile, 

envisioned and well within the scope of the subject 12. A method according to claim 11, further comprising 

invention, that the system disclosed herein could be modi- the step of embedding the color characterization program in 

fied in such a manner so that the image tags associated with an initial response forwarded to the web browser, 

a web page could be substituted with modified image tags 13. A method according to claim 6, further comprising the 

within the web server, rather than at the browser level. step of providing a color characterization program in the 

What is claimed is: memory of a workstation operatively associated with the 

1. A method for synchronizing the appearance of color self-illuminating imaging device, 

images on a self-illuminating imaging device comprising the $s 14. A method according to claim 1, further comprising the 

steps of: s t e p 0 f providing a color management program in the 

a) receiving a request for a color image from a web memory of a workstation operatively associated with the 
browser; self-illuminating imaging device to perform color transfor- 

b) forwarding the request for a color image to a web mations utilizing the substitute image tags. 

server; 6Q 15. A method for color characterization of a self- 

c) receiving a response to the request from the web server; illuminating imaging device comprising the steps of: 

d) modifying the response to facilitate color transforma- a) receiving a request for a color image from a web 
tion of the color image based upon the color charac- browser; 

teristics of the self-illuminating imaging device; and b) forwarding the request for a color image to a web 

e) forwarding the modified response to the web browser 65 server; 

for color transformation and display on the self- c) receiving a response to the request from the web server; 

illuminating imaging device. and 
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d) embedding a color characterization program in the 
response to facilitate color characterization of a self- 
illuminating imaging device. 

16. A method according to claim 15, further comprising 
the step of generating a profile characterizing the self- 
illuminating imaging device using the color characterization 
program. 

17. A method according to claim 16, further comprising 
the steps of: 

a) providing a set of color films each having a predeter- 
mined colorimetric reference value; 

b) sequentially placing each of the color films on the 
screen of the self-illuminating imaging device within a 
region of predefined color bounded by a region of solid 
color; 

c) visually matching, in sequential order, each of the color 
films with the solid color boundary by adjusting the 
color settings of the self-illuminating imaging device; 
and 

d) generating an optimum color transformation for the 
self-illuminating imaging device based upon the color 
settings for each of the color films. 

18. A method according to claim 17, further comprising 
the step of operatively associating the optimum color trans- 
formation with the web browser in the form of the profile 
represented by a set of numerical values describing the 
characteristics of the self-illuminating imaging device. 

19. A method according to claim 18, further comprising 
the step of storing the profile as a cookie on a workstation 
associated with the self -illuminating imaging device. 

20. A system for color characterization of a self- 
illuminating imaging device and synchronization of the 
appearance of color images on the self -illuminating im aging 
device comprising: 

a) a characterization stage including: 

i) means for embedding a color characterization pro- 
gram in a response to an initial browser based 
request for a color image to facilitate the color 
characterization of a self-illuminating imaging 
device associated with the browser; 

u) means for forwarding the embedded response to a 
web browser; 

iii) means for generating a profile characterizing the 
self-illuminating imaging device using the color 
characterization program; and 

iv) means for storing the profile as a cookie on a 
workstation associated with the self-illuminating 
imaging device, wherein the cookie represents a set 
of twelve numerical profiling values; and 

b) a synchronization stage including: 

i) means for modifying a response to a subsequent 
browser based request for a color image by replacing 
the image tags associated with the color image with 
substitute image tags configured to effect a color 
transformation based upon the profile characterizing 
the self-illuminating imaging device; 

ii) means for forwarding the modified response to the 
web browser; and 

iii) means for transforming the color image based upon 
the substitute image tags for display on the self- 
illuminating imaging device. 

21. A system as recited in claim 20, wherein the means for 
generating a profile characterizing the self-illuminating 
imaging device comprises a set of color films each having a 
predetermined calorimetric reference value for placement on 
the screen of the self-illuminating imaging device within a 
region of predefined color bounded by a region of solid 
color. 
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22. A system as recited in claim 21, further comprising a 
program for providing a region of predefined color bounded 
by a region of solid color on the screen of the self- 
illuminating imaging device, for each of a plurality of solid 
colors corresponding to the set of color films. 

23. Asystem as recited in claim 21, wherein the each color 
film in the set include means for temporarily securing the 
film to the screen of the self-illuminating imaging device 
within the region of predefined color. 

24. A method for color characterization of a self- 
illuminating imaging device and synchronizing the appear- 
ance of color images on a self -illuminating imaging device 
comprising the steps of: 

a) providing a color characterization program for com- 
munication with a web browser to facilitate color 
characterization of a self-illuminating imaging device 
operatively associated therewith; and 

b) providing a color management program for communi- 
cation with the web browser to perform color transfor- 
mations on color images received by the web browser 
based upon the color characterization of the self- 
illuminating imaging device. 

25. A method according to claim 24, wherein the step of 
providing the color characterization program comprises 
downloading the color characterization program to the web 
browser from a web server. 

26. A method according to claim 24, wherein the step of 
providing the color characterization program comprises stor- 
ing the color characterization program on a workstation 
operatively to the web browser. 

27. A method according to claim 24, wherein the step of 
providing the color management program comprises down- 
loading the color management program to the web browser 
from a web server. 

28. A method according to claim 24, wherein the step of 
providing the color management program comprises storing 
the color management program on a workstation operatively 
to the web browser. 

29. A method according to claim 24, further comprising 
the step of modifying a response to a request for a color 
image from the web browser by replacing image tags 
associated with the color image with substitute image tags 
configured to facilitate color transformation of the color 
image based upon the color characteristics of the self- 
illuminating imaging device. 

30. A method according to claim 24, further comprising 
the step of forwarding he modified response to the web 
browser for color transformation and display on the self- 
illuminating imaging device. 

31. A method according to claim 24, further comprising 
the step of generating a profile characterizing the self- 
illuminating imaging device using the color characterization 
program. 

32. A method according to claim 31, further comprising 
the steps of: 

a) providing a set of color films each having a predeter- 
mined colorimetric reference value; 

b) sequentially placing each of the color films on the 
screen of the self -illuminating imaging device within a 
region of nominal white color bounded by a region of 
solid color; 

c) visually matching, in sequential order, each of the color 
films with the solid color boundary by adjusting the 
color settings of the self-illuminating imaging device; 
and 

d) generating an optimum color transformation for the 
self-illuminating imaging device based upon the color 
settings for each of the color films. 



10/11/2002, EAST Version: 1.03.0002 



US 6,439,722 Bl 

11 12 

33. A method according to claim 31, further comprising 40. A system as recited in claim 38, wherein the color 
the step of operatively associating the optimum color trans- management program and the web browser are encoded on 
formation with the web browser in the form of the profile a computer-readable storage medium. 

represented by a set of numerical values describing the 41. A system as recited in claim 38, wherein the color 

characteristics of the self- illuminating imaging device. 5 management program is resident in the memory of the 

34. A method according to claim 33, further comprising workstation. 

the step of storing the profile as a cookie on a workstation ^ A method of characterizing an image display device 

associated with the self- illuminating imaging device. comprising the steps of: 

35. A method for color characterization of a self- a) providing a set of color reference means each having a 
illuminating imaging device comprising the steps of: 10 predetermined reference value associated therewith; 

a) receiving a request for a color image from a web b * P os ; uonin g each of the color reference means on a 

browser; dls P la y surtacc i 

l\ ft,„„„j:„„ ,u t c , . c ) visually matching each of the color reference means 

d) forwarding the request for a color image to a web „.-*u 1 • j* i j <^ t 

server- image displayed on the display surface by 

x . ! 15 tne image display device by selectively adjusting the 

c) receivmg a response to the request from the web server; color settings of the image display device; and 

and d) generating a color profile for the image display device 

d) embedding a color characterization program in the based upon the final color settings selected for each of 
response to facilitate color characterization of a self- the color reference means. 

illuminating imaging device using a set of color films 20 43. A method according to claim 42, wherein the step of 

each having a predetermined calorimetric reference providing a set of color reference means each having a 

value, predetermined reference value associated therewith com- 

36. A method according to claim 35, further comprising prises providing a set of color reference plates each having 
the step of generating a profile characterizing the self- a predetermined spectral reflectance value associated there- 
illuminating imaging device using the color characterization 25 with. 

program and the set of color films. 44. A method according to claim 42, wherein the step of 

37. A method according to claim 36, further comprising providing a set of color reference means each having a 
the steps of: predetermined reference value associated therewith com- 

a) sequentially placing each of the color films on the prises providing a set of transparent color reference films 
screen of the self-illuminating imaging device within a 30 eacn having a predetermined colorimetric reference value 
region of nominal white color bounded by a region of associated therewith. 

solid color; and 45. A method according to claim 43, wherein the step of 

b) visually matching, in sequential order, each of the color positioning each of the color reference means on a display 
films with the solid color boundary by adjusting the su ^ ac c comprises positioning each color reference plate on 
color settings of the self-illuminating imaging device, 3S a projection screen. 

whereby the color profile for the self- illuminating 4 . 6 ; A method according to claim 44, wherein the step of 

imaging device is based upon the color settings for each positioning each of the color reference means on a display 

of the color films. surface comprises positioning each of the transparent color 

38. A system for synchronizing the appearance of color reference films on a display screen of a self-illuminating 
images on a self-illuminating imaging device comprising: 40 ima g in g device. 

a) a workstation including a self-illumination imaging 4? ' * mCth ° d ?* otdi $ t0 f claim 42 > wher ' in 3 he fP. 0 ' 
device . & & generating a color profile for the image display device 

, x ' , . comprises generating a color profile for an image projection 

b) a web browser operatively associated with the work- device. 

station, and ^ 45 ^ method according to claim 42, wherein the step of 

c) a color management program operatively associated generating a color profile for the image display device 
with the web browser for performing color comprises generating a color profile for a self-illuminating 
transformations, based upon the color characteristics of imaging device . 

the self -illuminating imaging device, upon color 49. A method according to claim 42, further comprising 

images received by the web browser and displayed on 50 the step of storing the color profile for the image display 

the self-illuminating imaging device. device on a computer workstation operatively associated 

39. A system as recited in claim 38, wherein the color with the image display device, 
management program is downloaded to the web browser 

from a web server. + * + * * 
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